Wedderburn has proved f that all normal division algebras of degree three over a non-modular field $ are cyclic algebras. It is easily verified that his proof is actually correct for $ of any characteristic not three, and I gave a modification of his proof J showing the result also valid for the remaining characteristic three case. Attempts to generalize Wedderburn's proof to algebras of prime degree p>3 have thus far been futile, and it is not yet known whether there are any non-cyclic algebras of prime degree. One notes that in both Wedderburn's proof and my modification one starts by studying a non-cyclic cubic field and thus a subfield of a normal splitting field of degree six with a quadratic (cyclic) subfield. I have generalized this property to the case of arbitrary prime degree and have now provided a new proof of the Weddenburn theorem for algebras of degree three in the characteristic three case. The result is the special case p = 3, m = 2 of the following theorem: THEOREM. Let 3) be a normal division algebra of degree p over a field St of characteristic p, and let m be prime to p. Then if 3) has a normal splitting field 20 of degree pm over $, with a cyclic subfield 2 of degree m over $, it follows that the algebra 35 is a cyclic algebra.
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In our proof we shall use the following known theorems! on normal division algebras 3) of degree n over arbitrary fields For clearly 28 is the composite of 3o and ?, and 28 = (3o)g. Now 3) has prime degree, and either 3o splits © or 35,3 0 is a division algebra. In the latter case by Lemma 1 the algebra (®3 0 )s = ®SS * s a division algebra, contrary to our hypothesis that 28 splits 3).
Since We let *> be the least positive integer such that e v = l (mod p). Now VT*1, and *> must divide both p -1 and m. It follows that (2) m = vq, p -1 = fxv for integers ju and q. Notice that the group [T] is not a normal divisor of ©, so that 3o is not a cyclic field over $. By Lemmas 2, 5 the algebra © has a subfield 3 of degree £ over $ equivalent to 3o. Evidently £% is equivalent to 28, and 3s = <3X8. But the group of 28 over 2 is §; 3s is cyclic of degree p over S with generating automorphism which we shall designate by S. Moreover if z is in 3s, the automorphism S which is given by z< >z s goes into
which is the automorphism 5 e of 3s-By Lemma 3 we have ®8 = S3X? = (3s> S, g) for g in 8. This algebra has the automorphism We form go = gg T " • • * g Tv{q~l) which is in the cyclic subfield A of ? of degree v over $. Now » is in A. It follows that there is no loss of generality if we assume that g is in A. We shall make this assumption.
By (6) we have Since 2)g and (3g, S, 71) have the same order, they are equivalent, and we have proved the following lemma: In closing let us note that all of our proof is valid for arbitrary fields except the final result (16), which depends essentially* upon the property that $ has characteristic p.
THE UNIVERSITY OF CHICAGO * Added in proof: When p = S we may replace (13) by 7i 7 ' = 7i _1 , and direct computation shows that if a is in 3 with trace zero and norm a, and u = a(l-\-yi+yi~]), then w 3 = a(2+Ti+7i :r ) in $. This proves 3) cyclic for any characteristic.
